Abstract
Introduction
Emoji use is growing among people as a way to assist the process of conveying emotions in textual communication that lacks nonlinguistic cues [1] . Emojis were created as visual mixed expressions of sentiments, attitudes, or moods for use in modern communication technologies [2] . Emojis are a new phenomenon, so little research exists on their application, particularly in the context of user experience questionnaires (UEQ). Emojis may be used as a language-independent alternative to items that usually require a certain level of fluency in a specific language when making subjective assessments and expressing opinions. In the field of healthcare, for example, pictorial pain scale (emojis-like pictures) are used as a tool assisting in pain management during clinical sittings. In fact, several studies indicated the effectiveness of pictorial pain scale to be used with patients aged between 4 to 17 in emergency rooms as well as those who experience chronic pain [3] . Therefore, there may be a potential for using emojis in the context of UEQs. Kaye et al. [4] , pointed out that emojis have the potential to be survey instruments such as tools for assessing personal perceptions and emotional expression. UEQ is a well-constructed and validated instrument to assess individuals' perception of anticipating/ using a product [5, 6] . Offering a lens for understanding emojis and their implications for electronic UEQs makes for an intriguing area of new research.
The present study examines the potential of emojibased electronic questionnaires to improve the survey participation experience. This study draws from social cognitive theory (SCT), through which emojis can be understood as an existing phenomenon that gains growth and popularity in an external setting or environment. The study investigates how emojis can be applied in survey questionnaires to enhance participants' experiences in filling out UEQs. The research aims to answer the following question: How do emojis influence individuals' experiences in filling out electronic mobile application user experience survey questionnaires? To address the research question, an exploratory case study has been conducted to examine why participants have positive or negative experiences with emoji-based UEQs.
This study first presents a literature review of the emoji phenomenon and UEQs. Then, the applied research methodology and chosen modes for data analysis are described. Next, research findings and interpretations are introduced, followed by a discussion of the results and their implications. Finally, conclusions and recommendations for future work are presented.
the 20th century to assist with digital communication.
The word "emoji" stands for "picture character," in which the "E" means picture, "MO" means writing, and "JI" means character [7, 9] .
The frequency and popularity of emoji use has increased in recent years [10] . Oxford Dictionaries officially announced this type of pictograph as "Word of the Year" in 2015. The "face with tears of joy" emoji was chosen by Oxford Dictionaries to best reflect "the ethos, mood, and preoccupations of 2015" (p.1) [11] .
Emojis become communicative signs because people imbue them with meaning through symbolism to communicate with each other. These images convey a complexity of emotions that cannot translate easily into words [12] . Bavelas and Chovil [13] describe visible acts of meaning for nonverbal behavior, a concept similar to emojis. Bavelas and Chovil [13] propose four criteria for visible acts of meaning as follows: Paul Ekman was one of the first psychologists to study the grammar of facial expressions, authoring an "atlas of emotions" that is currently used largely by semioticians and scientists [14] . Ekman observed that the basic emotions of "disgust, fear, anger, contempt, sadness, surprise, happiness" actuate the same microexpression patterns in a statistically predictable variation around the globe [14] . Although several factors-such as geographic location, age, and racecan affect how an individual manages these displays, Ekman and Friesen [15] suggest that the affect display of these seven emotions is recognizable both in familiar and foreign cultures. Danesi [14] asserts that people worldwide react similarly to basic facial emojis because "they incorporate the main micro-expressions in stylized outline form" [14] .
Emoji as a kinesic digital nonverbal codes
The idea of kinesics was proposed by Ray Birdwhistell. He claimed that human body movements have meaning, and that nonverbal behavior has grammar structures that can possibly be analyzed like the spoken language [16, 17] . Nonverbal codes are "clusters of behaviors that are used to convey meaning" (p.126) [18] . The term "digital nonverbal codes" refers to textual messaging used in mobilemediated communication [19] . Durante [19] further states that kinesic codes or emojis are digital substitutions for "facial expression, body language, gestures, and eye behavior" (p.16). Kinesics is but one of the seven nonverbal code functions proposed by Burgoon, Buller, and Woodall in 1996, which include facial expression, body movement, and gaze [19] .
According to Durante [19] , there are seven main functions of the non-verbal codes proposed by [15, 20, 21] 
User experience(UX) and the UEQ
According to ISO 9241-110:2010 [5] , the term "user experience" refers to "a person's perceptions and responses that result from the use and/or anticipated use of a product, system or services." Simply put, the user experience describes how a person feels about using a product in particular conditions, including the experiential, affective, meaningful, and valuable aspects of product use (WIKI). Laurel [22] suggests that user experience focuses on individual perceptions (e.g., subjective usability, user-perceived quality). Several studies have identified a variety of aspectssuch as values, emotions, expectations, and prior experiences-that influence the experience evoked by user-product interaction [23] [24] [25] .
UX generally describes the internal and emotional state of a person during and after an interaction with a product. This state has been described as "inherently dynamic" [26, 27] . To assess UX, experts develop specific tools, methods, and metrics [6, [28] [29] [30] [31] to measure the various aspects of the user experience that were described above. Questionnaires and surveys are common methods because they are easy to apply and simple to analyze [29] . Questionnaires use predefined standards to produce results that can be compared easily [32] .
Many questionnaires use scales to distinguish the different intensities of answers. Others use predefined measures, such as the semantic differential questionnaire designed by [33] , which uses a bipolar scale (i.e., opposite adjectives) to record participant reactions.
Questionnaire designers must consider their target participants and the type of product being evaluated when selecting adjectives for semantic differentials. Laugwitz et al. [6] constructed and validated a 26-item semantic differential questionnaire that enables users of software products to assess the products in a simple and immediate way. This questionnaire includes six categories: attractiveness, perspicuity, efficiency, dependability, stimulation, and novelty. The advantage of this UEQ is its easy application, reliability, and valid measures of user experience, most significantly in the case of software products.
Social cognitive theory
SCT deals with how internal cognitions and environmental determinants function collectively to shape and control an individual's behavior [34] . The theory is based on the notion that humans learn by observing others. However, social learning theorists caution that learning may not necessarily lead to a change in an individual's behavior [35] [36] [37] . (Bandura, 1986 (Bandura, , 2001a . Because the symbolic environment occupies a major part of people's everyday lives, much of the social construction of reality and shaping of public consciousness occurs through electronic acculturation (p.27) [35] .
…New ideas, values, behavior patterns, and social practices are now being rapidly diffused worldwide by symbolic modeling in ways that foster a globally distributed consciousness
SCT accounts for the reciprocal influences of personal agency, behavioral patterns, and environmental events (i.e., external settings) [34] . Thus, interaction occurs among these three determinants (i.e., personal, behavioral, and environmental) to influence the individual's behavior. Change occurs when the individual acquires an observed behavior [34] . People extensively regulated their motivation and action by forethought [38] .
Research methodology
The present study aims to explore and understand people's experiences with emojis in UEQs. To do this, a qualitative research approach has been adopted, as this method allows the interviewed individuals' thoughts and feelings regarding their experiences with emoji-based UEQs to be collected effectively. An exploratory case study was conducted to understand the potential of emoji-based electronic questionnaires to improve user experiences. The case study is based on semi-structured interviews conducted by the authors. 
Sample and procedure
Semi-structured interviews were used to collect data from the participants on their experiences interacting with emojis in electronic UEQs. The interviews consisted of pre-formulated questions. Additional questions were generated adaptively during the interviews, depending on participant responses. In addition to the interviews, field notes were used to record contextual (situational and environmental) information necessary for interpreting the voicerecorded conversations.
A convenience sample of thirty-one participants, 13 male and 18 females, were selected from the general public in two cities in Southern California (e.g. people on the street or in coffee-shops).
Participant ages ranged from 21 to 55 years old. The interviews took approximately 25 to 30 minutes to complete. Interviews were voice-recorded with verbal permission from the participants. One participant preferred not to be voice-recorded. Later, the interviews were transcribed into electronic text for analysis purposes.
Data collection occurred in three stages. First, the interviews began with the introduction of a mobile application from the Center of Disease Control and Prevention (CDC). This was a smartphone application designed to educate people on health topics via informative media such as stories and videos. Participants were given time to interact with the mobile app and explore its features until they felt confident to take the questionnaire.
In the second phase, a first version of the UEQ was given to the participants for them to assess their experience with the CDC mobile app via a tablet (see Appendix B). Originally, this version of the UEQ included a seven-point scale with a total of 26 items to measure perspicuity, efficiency, dependability, novelty, stimulation, and attractiveness. However, prior to the actual study, a pilot study with five participants was conducted to pre-test and ensure the feasibility, time, and protocol of the interview questions and the selected UEQ. Based on the feedback provided, the UEQ scale was reduced to five points (the seven-point scale was described as too confusing during the selection process in filling out the questionnaire). Thus, the UEQ selected in the formal study had only five points for consistency, and to make the points more distinct. Four items were removed as the pilot participants felt that they were redundant. Moreover, 1 This study has been classified as an exempt research by the IRB "inferior", one of the semantic items, was replaced with the word "unvaluable" because the word "inferior" was described as incomprehensible. After completing the questionnaires, participants were asked semi-structured questions about their experiences with the scale-based questionnaire. The third phase required participants to fill out a second, emoji-based version of the UEQ via a tablet (see Appendix C). Unlike the text version of the UEQ, which employed two columns of opposite adjectives, the emojis were organized on a single scale representing both positive and negative reactions. To accommodate this, the questionnaire had to be modified into a single column. Emojis were selected based on the provided "emojiscore" [39] . The emojiscore offered five IOS facial emojis on a scale from positive through neutral to negative for participants to choose from (see Figure 1) . After the participants completed the survey, they were asked semi-structured questions about the experience.
Data analysis
Descriptive coding was used to conduct the data analysis. Miles and Huberman [40] A bottom-up approach was applied in the present study, meaning concepts and codes were generated from the analysis of the collected data. Textual data (e.g., sentences, paragraphs, and phrases) from the interview transcripts and field notes were analyzed and summarized with succinct codes. A continuous interplay between data collection and data analysis was maintained until saturation was reached.
Findings and interpretations
Based on the analysis of the collected data, the experiences of the participants with the emoji-based UEQ were categorized as follows: (1) 
Advantages of adopting the emoji-based UEQ
The survey participants shared several advantages of the adoption of emojis in UEQ. They deemed the use of emojis as positive because they made the survey easy to understand, fun, and engaging, as well as facilitated the decision-making process, language proficiency, and thinking style.
Easy to understand.
The design of any survey plays a large role in determining the participant experience, as the design can have significant impact on how easily the survey may be understood. Applying the single-scale emoji format instead of the two columns of words used in the first version of the questionnaire improved participants' experiences, as described in the quotes below. 
Second one is faster and easier to understand compared to the first one because in the first one I had to think between two different things

Fun and engaging.
Another advantage is that some participants found it fun to interact with the emojis. For example, one participant, who indicated that she "always" used emojis, prefer the emoji-based UEQ because they were "more fun to do" and "it was clear." Another participant, whose emoji use was recorded as "most of the time," described her thoughts on introducing emojis into surveys as "I think using emojis is a good thing. It will not be complex at all." Another said, "it is more colorful and engaging." 
Facilitate the decision-making process.
The simplicity of the process also aids some of the participants in decision-making. The single-step decision making meant that the survey required less time to complete, as described in the quotes below. 
I feel the first version was
Challenges of the emoji-based UEQ
The participants shared some of the challenges they faced in responding to the emoji-based survey. These participants stated that the emojis affected the quality of their experience in a negative way. They described the emojis as an informal and unprofessional way of communicating, as having too many possible interpretations, as distracting, as presenting toooptimistic results, and as more demanding in terms of effort and energy.
Emoji is used in informal and unprofessional communication.
Participants were asked how often they used emojis in texting and/or on social media. For texting, some participants reported that their emoji use varied based on how close they were to the text recipient. One respondent described emoji use as "sometimes, depending on how close I am to the person," and another stipulated that it "depends on whom I am texting..." Other participants indicated that they preferred not to use emojis on social media because they felt that doing so affected their perceived image. One responded said she enjoyed using emojis when texting friends, "but I avoid using it in social media, because I advertised myself in social media as a professional person." One participant said that using emojis in a survey was unprofessional and informal, "the emoji survey feels sort of informal . . . it is a bit informal, and not professional."
Multiple interpretations of emoji characters.
Some participants found criticism in that emojis can be interpreted to mean different things, which affects the accuracy of their use as well as the experience of filling out the survey that employs them. The perceived meaning of a standalone emoji character varies among individuals, even when those individuals use the same platform [41, 42] . Clark's [43] psycholinguistics theory proposes that to decrease the probability of miscommunication incidents, the interpretation of an emoji must be standardized among those regarding it. This also requires that the participants know that they interpret emojis in the same way.
Emojis are distracting.
Some of the participants reported their concerns with the observation that the emojis were distracting. 
It is overwhelming because
Optimistic results.
Some of the participants claimed that the presence of emojis in the questionnaire created a positive association, making the respondents more inclined to choose from the positive side of the emoji scale. 
I know that
Discussion
Much of the current literature on emojis focuses on the interpretation and comparison of popular emoji characters across different platforms [41] , or psychological assessments of human users [44, 45] . Such research is useful in developing an understanding of and applying emojis. If we apply the characteristics of emojis described by [19] , emojis may be used in subjective assessments and opinion expression as a language-free alternative to items that usually require a certain level of fluency in a specific language.
Overall, this study aimed to investigate how the use of emojis in UEQs influence the experience of participants. Participants expressed advantages and/or challenges with the emoji version of the devised UEQ. Notably, differences in participant feedback were not only attributed to their experiences regarding the adoption of emoji, but also to the design of the questionnaire. The change from the semantic differential questionnaire (version 1) to the singledimension version seemed to affect participant experiences. One respondent compared the second version of the questionnaire to the first as follows:
I think it was a little bit challenging not having a word to compare it to, but in the same sense I think it was also an advantage because it sometimes can be confusing when you have opposite words and where does it fall in the middle.
Individual decision-making patterns also impacted the participant experience. Self-identified visual respondents' decision-making processes depended on feeling and intuition, so these participants tended to respond more positively to the emoji questionnaire. One participant explained this as follows: Participants who identified themselves as systematic or mathematical thinkers, in contrast, responded better to decision-making processes that followed a specific pattern (e.g., a defined scale). These respondents tended to be more concerned with the emoji questionnaire, partly because this version required the additional step of translating and transforming the emojis onto a five-point scale.
The first version [the semantic differential one] links to my brain, but the second one links to my heart.
The two versions used different parts of brain to make decisions.
As demonstrated, the decision-making patterns of the participants influenced their opinions on the adoption of emojis in UEQs. The results indicate that emoji questionnaires are not effective for people who make decisions based on systematically rational patterns. The adoption of emojis in UEQs, therefore, must depend on the characteristics of the target audience. The data analysis showed that age is not a significant factor in the way participants perceived the emoji-based UEQ, although several participants suggested that the emoji-based questionnaires could be helpful and more applicable to younger audiences who have yet to develop firm decision-making patterns. At the end of the interviews, participants were asked whether they had any opinions on or disagreed with the emojis selected for the scale in the questionnaire. Many participants stated that the chosen neutral face did not convey neutrality well. These participants suggested using different emojis ( , , ) to replace the neutral face.
I think the neutral face doesn't mean the neutral for me…
One participant advised that the emojis selected for the scale should be as distinctive as possible to facilitate the direct and easy interpretation of their correct meaning.
The level should be more distinctive and include more expression
These responses will help future researchers design a more appropriate emoji-based UEQ for assessing UXs of mobile applications. The use of emojis to clarify the specific responses of questionnaire participants might be extended to a wide range of industries and applications. For example, one participant in the present study observed that emojis could help him better identify patient pain levels in his work as a physical therapist.
It depends on whom I am working with, sometimes I used 1 to 10 scale. but I feel if a person says 7, it is subjective where everyone is kind of different… while emojis narrow it down to tell whether you are happy or you are okay happy…
Conclusion and implications
Emojis, a growing phenomenon, have gained enormous popularity in interpersonal communication and emotional expression. However, a notable absent topic is the adoption of emojis in UEQs. The present study described how emojis can be used as a potential survey instrument to enhance the user experience when filling out UEQs. This study drew on semi-structured interview data to evaluate how emojis added or detracted from the participant experience. This exploratory case study contributes to the existing body of knowledge on emojis by presenting the detailed experiences of those who interacted with emoji-based UEQs. Using mobile-based emojis can also aid communication in various healthcare areas such as in mental healthcare therapy among young patients by facilitating the way they express their moods and allowing specialists to assess their mental distress [3] . Another implication is that emoji can be used to increase public health awareness. For instance, GE Healthcare used emojis in an educational YouTube video to explain breast density [46] .
One limitation is that this work did not intend to validate the emoji questionnaire as a quantitative instrument. It will be an important distinction of future Page 3372 work to develop and validate its own emoji-based questionnaire with a truly random sample to assess user experiences, especially for mobile applications.
